Semiconductor quantum dots exhibit many interesting and useful size-dependent optoelectronic properties.
Plasma-grown Ge/Si core/shell nanocrystals with well-controlled core and shell thickness 6 were used as an ideal test case for demonstration of this technique ( Figure 1 ). The nanocrystals were directly deposited onto holey/thin double carbon grids and immediately transferred into the microscope under Ar. All particles were imaged in an FEI-Titan G2 60-300 equipped with a Super-X EDX system running at 60 kV with a 25 mrad convergence angle, 125 pA beam current, and a 68 mrad HAADF inner angle. EDX spectrum images were acquired with frame-by-frame drift correction with a dwell time of 3 μs/pixel and a pixel resolution of 0.03 nm/pixel. The resulting spectrum images (Figure 2a-d) were radially averaged around the centroid of a fit ellipse (major/minor axes within <5%) to produce 1D datasets for further analysis.
An error function based continuum model was developed to describe both the interface broadening and the outer surface roughness as well as to account for residual core material in the shell due to synthesis conditions. The spherical radial distributions were numerically projected down the cylindrical Z axis and convoluted with a Gaussian probe function to account for probe spread, producing a fit to the experimental EDX data. The simulation parameters (core and shell radii, interface broadening, surface roughness, and shell composition) were then optimized by minimizing the sum-squared error of the fit. Uncertainty in the fit values was defined as the maximum change in each parameter that was necessary to increase the fitting error by 5%. The results of applying this fitting to a Ge/Si core/shell nanocrystal are shown in Figure 2 . Because this approach requires only a single STEM/EDX spectrum image for each nanocrystal and uses all of the EDX counts acquired from a 2D map of the crystal through radial averaging, this method yields a much higher average signal to noise ratio than traditional line profiles acquired with the same electron dose per beam position. While the methods presented in this work approximate the nanocrystals as spheres, which is appropriate for the samples studied, analogous fitting methods could be developed for other known geometries [7] . 
